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PROBLEM TO BE SOLVED: To improve melt sticking property at a low temp., solvent resistance, liquid 
crystallinity resistance and dispersion stability by treating silica fine particles with a vinyl silane coupling 
agent and then coating the particles with a vinyl polymer coating film and a polymer having siloxane 

bonds. 

SOLUTION: Silica particles having 0.5 to 15&mu m average particle size with <=2% coefft. of variation in 
the particle size distribution are dispersed in an alcohol solvent to obtain a dispersion liquid, to which 
ammonia water and a vinyl silane coupling agent are added to treat the surface of particles to introduce 
vinyl groups into the surface of the silica fine particles. The silica fine particles are dispersed in a polar 
solvent to obtain a dispersion liquid, to which a unifunctlonal vinyl nnonomer is added and polymerized to 
form a vinyl polymer coating film on the surface of the silica fine particles. Then the silica fine particles 
are dispersed in a polar solvent, to which a radical polymn. initiator and a vinyl silane coupling agent are 
added to form a coupling agent polymer layer. The coupling agent polymer layer is then hydrolyzed to 
form a polymer coating layer having siloxane bonds. 
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[ 0 0 9 0 ] ( B ) vm^^^Mk^m\<DM:i^mt 

:/n tVl/^;l/:^7*^>. n-':^^)^'^ )i^ioy'^y. n- 

^;u*>r^r>g:0S{t^. H«{t^^©May> 40 
^. 

[0 09 1 ] X^l (B) ^CfcC:f^#tggt'^;l/3S^yv 
[0 09 2] Xg (B) CC^cJWS*»fi6t^^-^l^S*-^'=7 50 
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2 0-'8 0'CggtC<^-^^o. ^^tSt®^ 1-2 4B# 
[0 09 3] Xg (B) (Om^RtLs(ZJ:r>XBmti^ 
[0 0 9 4] Xg (B) (SDl;^^;!/^-/^-©*^^:^-^ 

«ir'??auri^^» fie^r. xg (b) <Dfi^si»T 

[0 09 5 ] mmmWiy V ±^(DJ: ^ u 

rlSfliSca^^S^^feb/cco^. ^(D^^;;:cDxii (c) 

iCj:0^giL, xm (C) (Cffll>T*>J:C». 
[0 0 9 6] 3^jr*j. IMOJM (A) (B) 

ctimmtmammummm^trji-fXi.^^ (« 
T> rm®«fli»ss^y*»stT-j <bi^^o ) • mum 

miitmmbfc^^^^mm&x^'oxhx^^bmmm 
&x$>'7xi><t:<. mmi&mi3^2ma±<omm^mr^ 

[ 0 0 9 7 ] ^ ±^<Dcfc ^ br V 'J 

^^^^mm^m^^xmimm^(^^mi^^^. co 

$-tfr, Sit««tcir/c3^cC2SaoffljliKK«:Wr'S« 

[009 8] ^jRi^T, mii^otct^m^mM^(>cm^ 

bfcmiii'imi^^&t^^j::m^Lfcmcmfctj: 2mm 

[0099] ccDt tffiii^>5>»ssso, mm^m. # 
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iljmn. xm (B) (cfews:&s«:!Si;€,. ^lx. 
[0100] «-mfii«c u r »^ ^ ji/Sfi^ftlSH©^s 

KSrfc^cjSHUlS^^^tiai^Stc J: 0 JfJfiET -2, C i Jc J: lO 

[0 1 0 n (c) 

XH (C) 1*. ±M(OJ:'jiCLXXm (B) fulfil/. 

ja4JBfi£-rsxsr*5. 

[0 10 2] COXm (C) ■cm»6tl2.tf-JUSV5 
«:Wr&fc©-C*nttJ:<!|tK:^JI®tt&t»*«. ffJ^tfl? 20 

lexfi (A) ■cfflt,^.Bf-juj^->7>*y7'y>i^ii 
ne)®f-;w^->-7>* r^y >i^jttmi*-cffli»r 
[0103] cotr-Jk^t'^ >* 7" y > i^j®fi^ 

^j^iO-Ctt. t^x.l3:^^*«C, XH (B) Tff6 

CiAS-Ct^.. COBS. ^tJcSJESJ^fflU 30 

[0104] C©XS (C) -Cffll^etlSSttm 7 

fraxs (B) ©iftw«ctei>t:ws^0/tt©ii5iD<>© 
thi^ y *sS[e^©Sffig«f--©^t)o?ffi«Biriaig 

B©tl^<!:ll8lr*5. */c5y*;l'S^S>^J©8Sa 
S», * ^-y-ig^tiroassnatcjitt-c i - 5 o o 
%i-rs©sWi?*i/<. «Fici-3oo*;w%i-ra© 

A5!lf*Ul>. 40 
[0 1 0 5 } XH (C) {CtelfSt-Jl'JSi^-?^*^ 7" 

y > y»j©fi^ia. . sag 2 0 ~ 8 0 -cggK^ 

^i&3iS6. l~2 4^iagSSt#-rscitcj:r)tfton 

i>. 

[0106] c©j; ^ (cur. i^-juma^<*tftis©± 

fc. t:-;USi/7>*77'y>ys«^*«^.&SS[S 

7-y>ys«*5^77 h$n. mm-m^^tfiBmh 
fc©iSt>n-5. *f T^y^i/ffM^ftAi^^csaaJB so 
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©)?$«, ^X©lg (D) -Cjf5fij$nst'a+lf>^^ 

s3E$ns*i. »»?g(fi©i^^ji/«i^7>/;?7'y>i' 
^)©!Sg. 7i;*;i'fi^p§t^i©iig. m.^mittti 

[0 1 0 7] Xg (D) 

XS (D) a. ±i$®J:^«:Lt:Xg (C) «:«teL.. 

»j!pe.^c.5a®B*. »n*^iBji!iffi-rsxgT*s. c 

©»n*^i!?iJia«: J: 0 . * 7' y > ysi!a^ft4>©a* 

n. S6«:Bi*-ffi^)gic:{cj:»). i«att©'>n=<^if> 
S^^iJ^fiS L . f :/ y > i'S'JS^f**^ *3 >5: ^tSaS 

•5. c©K. *7yy>i/sa^«:*^6«:s«ajg«f© 
JS*tta»S©^r AiJn*^(!? $ i/a >fe^?r 
jBfiE-rs!2>Stt<c<. ■e©-a5©**5»n*^)S3nri/ 

[ 0 1 0 8 ] xii (D) cc*sitsjn7K»^tea«. sria 

XS (C) -Cff6n/c*-:'7'y>ySi|a:^«:*iP>^j:5tt 

sii^wr-s.»}BH!SS->y*JS«iiFcc>ptu-c. a^r> 
^iiGimxm^^mms.L. ^®f*r>*-T*%ffl 

J:l>. JD*^})!?{Cfflt,>ST>*-7©ffifflatt. 

y>y§iifi^»K:>(tfc, ii^i o~5ooosa%. 
nti><\tbo-zoQomm.%ommxs>i>, tic. 
ma^fm. K*-ffi^sjs«. ji^o~7ou nti> 

<«5-6 0*C, «F«:!!7$L<ttl 0~4 0*C©ffiffl-C 
m\ SiSB$IUIB. jiSO. 1~5 0^W. *f*U<« 

i~3 0RFia©jiffl-c**. 

[0109] Sf5*^7f*. ^ffitcSfortfi^^liiRL. 

itcjro. *«M©«iiiaai'y -r^STtoi^v 
y *SS[a^©^®K: tr-;^^->5 :^ y > 

[0 110] c<Dj;i^K.hxnhtvtc$-m^<rmmjs. 

[QUI] 

ns4)©-ctt?ti,». 

[0112] Hj^FII 1 

( 1 } mmsm-o^ 
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MPTMS (r-^^^Ou^iy:^^\i)i^hO^ V^t^ 
SJcoc^rcD^Sii^^ (WT rcvfiij tmtit6. ) 

0, 9%) 30 8i:mMbtc. COMPTMS^&at^V 
^JSet^-tt. MPTMSi. ^^MPTMSCC^-r^>^ 

[0 1 1 3] $/c. ^^EOMPTUSHmiy'JiJmL^ 10 
m i ix5^U>^^»ja-;H 5 6 Om 1 i<DS^?SK:» 

ie©^tfcjicc±ia(DM p TM s AfkSi^ /7ae^-^:Jni 
[0 1 1 4] ccD^tfe?g^2-2' -rr/t'xw^v:/^ 

0. 8 5g^Jnx. 6 5- •C^Ifl^U^«C*^6M^^^fo 
(*:>^y-;U=8 : 2 ((*g[it) ) 5 0 0ml*a 

>ii;&5j^fiS;$nMPTMsas>'y:^Stt4^) ^tJ:P4$ 

[0 115] r:^>f--t/3>gO?§ffi«:7K4 0 Om 1 
^ y-;U4 0 0ml iOS^jg^rftlA. itPiS^J&s 30 

mm^^^^j >^^\y>m(^^'oxmmLxtj:miimmL 
[0116] ±M^(Dmm&mMih(^r>\.^x^m.mi'm 

¥i^S[Stt5. 8 Sum, CVfilttl. 0%r* 40 

0. ^^<SfliMSS^^{3*rf4<J:LrfflC^/cMPTMSA!li 

(,ci^-rj: y X ^ u nr ^ c t f)^mB ^ 

U>cr)ia^i^»^S«. GPC (yJ^>'^•-$:^-5/3> 
i^u^h^'yy X<O^0 :^9U>^WVB 5 0 0 
X$)^fc, 

[0 117] (2) ^®CCi^U+-9->iS^^Wr^fi 

^^ij^^u^mmmfjm^^tifcmmim&'Fomm so 
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y K> m^mjJ^M. is&^ : k- 9 o. 

4 07J) Abg^^mbtcim^. ±fE ( 1 ) rssiju 

/ciSflismii^^ 1 bgm'^miWj^mmbx^m^ 

/Co C<D^SC«^, 2, 2-^TV^l^>^ (4->h+t/- 
2. 4-i^pi^JU-r>*Un::. h 1 Sg^ttlx.. 

SgJ&aSJJOL. 3 0V(.CXff}l2V^SW3^LX^tytt)l 
S^^tfo/Co 

[0 118] JSfEitJTf^. ^5?y-';U5 0 Om 1 
6/d:^MS®*^ff^fiS:?n/c^Hi1*aa^ (WT. 

smfliafcasi^i«5i-) ^ap^^it/co ttp^f^. ±mm 

^l^*U/c<D^. ^^^'-^USOOml^aiJlDO. JSfl^ 

urBtriaSi^^^fi? if/Co ^Xi^r. aM*iiS<§}Bi«is 
[0 1 1 9] ;xcc. ^ffti^mm^7i^y^^y-)iu^mm 

(Wmitb/b) 4 5 0m ItCS^U/c©^. 2 5fiS 

%r>*xr* 15ml irnmu. muvm i omm 

^^ffo/c. 

[0120] JStE$^7tg. Syf2<!:l5l«tCLra^<Dgt^ 

[0121] commmLm-^^^i^^x. 
^wM^isseb. c(mMiPh^oim^m&bfd^ 

^mtWitb, 9/im. CVfii^l. 0%-C*o 

/c, ^/c. i^a+if>ie^^W'r'Sa^3&^6/cC'S«a 
mow^\to. 0 1 umr^o/co 

[0122] ( 3 ) S^ffi 

±fa (2) rf#6ti/c^]itci^D^if>^^^WT^ 
m^^?5>6/j:^issji;:i5?^^$ n/cSBgiftsr^ai^ccoii 

[0 12 3] (i) B?fc^a14i^l^ 
±lfi (2) X'i^htifcMfmWSL^l g^, STNMffi 
B% O^U^tlJi. ZLI-5150-075. ItfiK : 
2. 1 X 1 0'*Qcm) 2 c c tii^O, cn^An/c 
^^ttEPOr 9 0-C©^-:/>CC3 Br^ScST-SCi 
ri8l«fflL//cg. ?B[S<DJtffiSi*»J5£b/Co ^©ig:*. 
!^JJZL31f§(D?gH^Ol:tSfi«. 2 X 1 0^' Q c mT^O . 
STN^iga^CD7n*<DJtfiSi2. 1 X 1 0*^Qcm55^6 

{$<^:^^^^turl>fe^-5/co coc tti^h. w^fm 
tymom^m^c t ^ r *§/cC^5^<^>?§ta«:iiswccjac 
[0 12 4] (ii) mxm^ 
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±ie (2) -cff p.nfc^BlMaa^^®#igti8(i*5ffiK: 
0 0 c c <ovv7.-3v:mm^w&^ 1 z tiifm i o 

Occ^An, C*i*aSf!5 0kHz. ffi:^150W 

o^mmWi im^m'^ m) i5©v s i s o )<d 

<rt^: 5 0mm (81) x2 0 0mm (St) x l 

0 0mm ) {cMjft/c. COS. 5 0kHz, 

1 5 OW®Hi;t;^-C 1 5^aS^fjSa!!S4tf C 

frie»tMi<bOrtt^Jf>'-;i'*fc»2-::'"a 
/NV-;KD^T;l'3-;l/i«*i©g-^Sji, tfc\t 10 

[0125] mmmw&i^. mn.m&iom!mw& 
[0 126 1 (iii) nmmmm. 

±12 (2 ) -Cff *on/cm«SieT-0 . 0 2 g?r. fgS; 

i'l/rfc(,»)t2tit©^5:^«±CCtiFnJl,fc. —liOiiv 
;^ffi?r. 1 2 0-C©t-7'>4't'2^StlDiasS!iaU. <fe 

4T,6©2tt©:^7 7XS«r«ffllS^K:aX'3m. 
©i®* 6± 1 c m©{4SCC 4 5 g©l^g-CM5g;<7X?>c 

kg/cm'<DE.f]X3 0fi>riivk^mitc <ktmm 
j:mf-^m^ntiiLtc. 30 

[0127] i&^wm <%) = 
©!&^/S3S*'x?>:$ftwmr©a^ia) X 1 0 0 
'?-©M^. |Sy!!iS3nA:;yv7xfiOtSt^??$« 1 0 0 

%xs>*). msiWS-i&f-ifiM^mm^iicmmLXi.^ 

[0128] (iv) ?gB^-fe;Utt:*sw^,M 
I T0li[f}t*5XS« (3 0X24X1. 1mm) «: 
mML. I TORhKjP'J^S K«H(**En)5llL. 2 5 40 
0"C-C9 0^)5-r*CiKJ:*)!}<';-C5 KiEfSlM^ffJ 
J&btc i>C(C±TSS-C?gS*s2 4 0' 7-fXKCifj:S 
Stc^trvi/^tfofc. c©iBisj|g3!)53-f-$n/cK-ffll 
©SffitcSrt:^-^— f- (*l6?^t"fie.h/cSi^-) ?:t5( 
TPl/. «>^-:^©SSK:Bi/-juSij (^g|5Hm{b^ 
i^:/^-^7•^^^*) ^:#^fc-^B^1ti7J<+i^mi!^fc3l| 

A*i 1 2 0 -Cfcr 1 2 Ofl-ra*>Wrx;}i+i'mi!(bS!l% 
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<o^.mmm(omf-mmMM (fsm : s o ois) cc^^ 
■!^-sffl-c©?Es»^©s^ioitcgHf siiafiwtta 

[0 129] (v)^tSci4aSI 

±ffi ( 2 ) t?Se.tlfc«Hia®filT 0 . 2 g 5r >/- 
mm]t5/5 ) 2 0ml tCiS^te-C» 

^. miaia. 3«FH^©a[T©^jsttt43fe^s^(c 

[0130] ttlSJ^ 

HiSWl ilSlfiltcutSJAISSaa^ (a®«:;l<'jx?^u 
>®*5$nteMPTMSiaaV'J:«7ae^) *ffg£L 
/c. C©et^^«:*^S«Il il^1ll{Cp2ffi<gr?Toit9f. 
(i) (iii) Ptmmky^iC'Oi.^Xitm 

m9i 1 iPID*S^^f>nraStt«:*>-3/c*«. (ii) w 

i^i4s*«. (iv) m^-bJi'iiciiiiiwmRzf (v) 
[0131] (ii) mxi&m. 

[0132] (iv) ifia-feJUCteWSpFfli 

ia2©*JTfH!i^©S^aa8¥« (<S^ : 3 O O 

[0 13 3] (v)^S5!ttS:iJ 

mi'Pxo 3 ^iafiffsec«jii«s&T^si5*J^b 

■Ct,»2.©A«t!^3nfc. 
[0 134] 

[ifei§©s»m] **w©«ma'>'j*asi^tt, #(c 

j&7'a-fe;^(ctei,»T. :^^~V-m-^J:*)@Mxmm$ 

iii>tcibi^, mit-^.ommmmm^^xh. -e©^ 
mctm<. tie. ^ftmmf^mTmwLi^ 
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